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In a wide range of organisms, including humans, mothers can influence offspring via the care they provide. Comparatively little is known about the effects of fathering on offspring. Here, we test the hypothesis that fathers are capable of programming their offspring for the type of environment they are likely to encounter. Male threespine sticklebacks, Gasterosteus aculeatus, were either exposed to predation risk while fathering or not. Fathers altered their paternal behaviour when exposed to predation risk, and consequently produced adult offspring with phenotypes associated with strong predation pressure (smaller size, reduced body condition, reduced behavioural activity). Moreover, more attentive fathers produced offspring that showed stronger antipredator responses. These results are consistent with behaviourally mediated paternal programming: fathers can alter offspring phenotypes to match their future environment and influence offspring traits well into adulthood. © 2014 The Association for the Study of Animal Behaviour. Published by Elsevier Ltd. All rights reserved.
In a wide range of organisms, including humans, mothers' experiences can affect offspring (Mousseau & Fox, 1998; Uller, 2008) . For example, maternal exposure to predation risk alters offspring morphology (Agrawal, Laforsch, & Tollrian, 1999; Weisser, Braendle, & Minoretti, 1999) , physiology (Sheriff, Krebs, & Boonstra, 2010) and behaviour (Storm & Lima, 2010) . There is also an emerging literature showing that the way mothers behave towards their offspring can have a long-lasting influence on their offspring (Champagne, 2008) .
Comparatively less is known about the significance of fathers' experiences and behaviour for offspring. At first glance it might appear that there is little opportunity for fathers' experiences to become embedded in offspring because there is rarely intimate contact between fathers and developing embryos. However, a growing number of studies is showing that fathers' experiences prior to fertilization can influence offspring via, for example, changes in sperm morphology or seminal fluid A relatively unexplored possibility is that fathers adjust their parenting in response to stressors, and adjustments in care have long-term consequences for offspring, as has been shown for mothers (McLeod, Sinal, & Perrot-Sinal, 2007) .
Predation is a strong selective pressure that shapes many traits (Abrams & Rowe, 1996; Endler, 1995) . In a predator-rich environment, antipredator defences are key for reproductive success and offspring survival, and predation risk often alters phenotypes in predictable ways. For example, prey in high-predation environments tend to be smaller, less active and have faster life history trajectories than prey from low-predation environments (guppies: Endler, 1995; tadpoles: Relyea, 2004; lizards: Vervust, Grbac, & Van Dame, 2007) . If parents can respond to cues that future predation risk is likely to be high, and if they can prepare offspring for living in a predator-rich environment, then this transgenerational plasticity could be adaptive.
Here, we investigate the effects of paternal experience with predation risk on offspring morphological, behavioural and physiological traits in threespine sticklebacks, Gasterosteus aculeatus. Sticklebacks are teleost fish in which the father is the sole provider of parental care that is necessary for offspring survival. Therefore, there is no opportunity for differential allocation or compensation by the mother (Curley et al., 2011) . During the approximately 5-day incubation period, male sticklebacks 'fan' the eggs with pectoral fins, providing oxygen and clearing carbon dioxide, and remove rotten 
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